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ABSTRACT : PROBLEM TO BE SOLVED: To provide a lighting apparatus of discharge lamp which 

reduces higher harmonics of power source at low cost. 

SOLUTION: The lighting apparatus is constructed by rectifying circuit which full-wave 
rectifies the alternating current of commercial power source, and a means of first and 
second switchings which are serially connected with each other and convert the voltage of 
alternating current from rectifying circuit to high frequency voltage by mutual on-off action, 
and driver which drives the means of switching, and the discharge lamp, and first 
capacitor which is serially connected to above discharge lamp, and serial circuit of second 
and third capacitors which is connected in parallel to serial circuit of the means of first and 
second switchings, and transformer which is constructed by two windings, of which one 
end and magnetic circuit are owned in common, and the common end of winding is 
connected to the connecting point of the means of first and second switchings, and a 
means of control which make the driving frequency of above means of first and second 
switchings alter synchronously with the voltage of alternating current. 
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1 

«!II»3&>6©S:8E«BE«rWH«SflECcaft-r 1 *$<fc 
UW2(DX^9^>^#S&. ^»*^^>^*©£ 

£ftfcSftl<Dn>f t >1J-±, ffgBSffl *5<fcV»2©^-/ 

* * > 4f#£t®i^JBBCc^J&tt3 ti&B 2 is&zm 

offiiSttttwrcciajussK s sfi 2 ©fl6aattfriB» 2 

h7>Xi, BJ8S»l*J<fc^»2<D^-rv^>^®0 

•ek. 

[tS3j<^4] ujsbsii *te«sf2©x-f ^^^y^ao 
mbb£«*, co«SBB«c<fc&»sfi4ecniaB% 
■^%s» s # * <fc 5 cc uc c <b z&m t r h n im 1 * 

[stats 5 } frtem 1 2 <d* * * > 

*«f«4T*»#3I 1 *fctt2E«©*W*Tj^*T*». 

[»*se ] irtapiSBm-^*, stKB«isii»ccj:*a* 

<D^bS<D*tflD • «^CC»jeor H«»**B«:i|WlD • 

*BB©tH;fc«-S|*IMe F7-f'<©A*«#± Lfct <t 
<t r £tt$JI 4 GIKDMtJ^iai. 
[IS^S7 ] mTfE^SSff-Sf*, KffBISJStEIBCcjiSta^ 



(2) ^fI32 0 0 1 - 1 1 8 6 9 3 

2 

PWfs^*aSffifrCL/cSJIB!f&Sia88©!f§Sfi^*, A 

[0 0 0 1 ] 
10 [M)10Br&fftW0V] £0#Hms, 
KMEficfflfeU C©itj*«EE*;W 
ON ■ 0FFCcJr«5^-f ^^>yLT]SWI*ICCiBHiR« 

[0 00 2 ] 

CS6*Oj»«3 HI 3B, $^¥2-75 2 0 0^fg 

20 iMS2ox^^>^fg4, 5tcEPSn*r-E>cfc^cc 

-F8, 9tth^>^x£6, 7Cc»Lj»aEW«:SSKi3 
tin>*. X^7?>y?g4, 5 »iBi««EE*iBJaiR 
©*»«EfcSHft-J-*4©T**. h^>P**6. 7 
CCttF^-f^l Otf&ttSll. F^>^X*6, 7££ 
SicON • OFF-r^ck^tclEgiiT^o X<tvf->9¥ 

COfriBTBBl l«n-Y;H 2KSWWT («T\ 
30 13&PFflrr&)«sBranR3ti. ^>^"13Ccr3>^ 

•9-1 4«5>^'l 3<D«ffi*^J»-rSte«&«: % £fcn>f 
;H 2«^>^1 3(cSKn&«tt«WR-r«ft:ae)(cR» 
/c^(D-C^>^ 0 MWEIIK1 KOfteS«r3>f r >ifi 5, 

1 60ii7JBB0Sttj^ecffin3nrc»&. 3>f : >i?- 

15,16 CDil?iJBg8cDM««^ >f 9 ^> 4 . 5 

y=>1tl 5«rJ>f r >1M 6 Ccib^H*tW«:^8«ccT 
40 &Cirttffl*Wl*60S««EE*¥»CC"r*J:^tt 

f^-r^ 0 s/c, 3>f>tM6tt^-/^>^g4, 

[ 0 0 0 3 ] H 1 3 *fflt»T8e*BB©»f¥«coc»rK 
?«-r4o £T> F7>^^6^0Nl, *©ON*8IB 
CcB«BB3*6©W*tc<t9 F9>^x*6*^Lr 

L, F5>^*73&sON«:tt*4 % 3>r>lfl5cD 
50 ^£a«ffiftt^>^13, 3^12, h7>^$7* 



(3) 
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[0004]$fotn^H2 <hr?>f r >1f 1 6 ««E 
i3>f>tl5 (DtttibPffiMBlB 3 (DfflilffJ: 0 T 

«»«9gW^ti^nBI 14 ( a ) teJrtf ( b ) tc^Til 
[0 0 0 5 ] 

SfcffiJfck »; * -ffrifiJz* < ft 0 > JWJtt**MK< ft* <fc 20 

[0 0 0 6 ] fCt, *«MCCteCiTtt. (S^Sar 
[0 00 7 ] 

[Sffi*«&^£/c&cr>^g:] c ©»93©l»*a l «:« 

SfltrSKStlsIIISi, SC»tci£J»HRttS*i3SS«:ON • 
OFF LSttBBfr 6©it^BE**JBiWBEfcS»"*" 30 

©raVf^lftDeWIIB^ — 4B<fc»su§iB*ftw*s 

ttft«*TCCiiyjSN» ^2 OffeSttWKSI 2 te <fc 

*<t, »ifcj:a^i2©^-ry^>y*a©iBibjffltt« 40 

[0 00 8 ] C<DftW©tt3#B2 te«to41ft«*T,«5*J« 
[0 009] C <D§ZW<D%mm 3 fcffi*>*tt«W£JT3£ 

if l U < tt2 B2»©*W«:*$Cir , WStM so 



«fM 2 0 0 1 - 1 1 8 6 9 3. 
4 

TS«E«#*Jfta**lHlB±* S»«£fB#*A*m 

<t 6 tut EW8P *S ^«flcl/cfc©r*^ 0 
[0010] C<D*W<DflW»B4 tCi»*DStt«*r^iT» 

te»as#&i»aiaB*«a.* c©»a@»ccj:a»a 

[0 0 1 1 ] C©«W<DI»3R«5CC«*>aiS^iS*T« 

ccsa^^^^aniB^fii^. c©jnaisiB©B*H»* 

[0012] C<DBW<Dn?&M7 tc»t>*]fR«W^*I* 
BIS* M«3I4IB»©*?8«:*5ir^-r. EIJtBfi-st*. 
[HlBtC^^ffl^tCiSSKmfficDjn^, *Mift£ 

iffln • ^S-ttSJaifiKW^^WTaftHB^A^l/, 
[0013] c©j%IB©«l*3S8 teffitoSffiaWj^JTSS 

ft £©SlMffl«i LTBMLfcl*®**!**^ ^> 
J: ^> CCffJ^S L . Is]«8ft^^ L /c!f§a@BcD'J§a 

tc A^J b , fflftHBOffi**** F * ^ /<©A*«-*» i 
[0014] 

Tv KE»19iW*ri) «ft£WOBB«:»W 

[0 0 15] **r^ES151 9*ttWr*. HCCfc^T2 
0 BMnUDQmKltttfc l^a-fWOai 
2VCa4fr2 0 b^^fllJSKSti/ch^^X, 2 1 « h 9 
>X2 0®2'X3j)\s2 0 b<biS^JW:ffiRSti/ca«/7 
* h^r3>f r >^ 2 2B«»HB3 0a*«:«l»3ti 



(4) 

5 

2©3>^>*i 6<fc©«3l^i«:sa«s*irt»4. 2& 

If 1 5©gi»^2(D3>7 : >if 1 6 ©SBKit^TtB 
#ft&c*#<jtttfn£ B »i*$<ktfi&2©;W » io 

^f^.^<fc^^2cD3>7 :: >lf 1 6t*»«ft4. 
[0 0 1 6 ] 1SES51 9«#©lel»ectt, HiSia 
B3©ffl*CC«S»3tifc»ElollS2 3 ±, #E@ffi2 3 

#£fiHll&2 4©ffi:&*fe£te K^-Y^l 0£!fg»jT£ 
VCO@l825*s**. aiSM#^S@85 2 4 
t^7>7'24a, 2 4b, 2 4 c #>6*8l&£ *TCl> 
£ e gfcVCOIS&g2 5BA*3^«BE*HifSR©U 

#cc9afer*<>©-c* A*WE<o*wra -*ii>tc*fo, w 20 

[0017] ^mM<oms&<ojtm 1 cc«*DSfiw<r*<i 
sgBott^«ria i3a^H2*fflc»rtti8-rs. $3*02 

©SfiJBOCOCvCttgjTS. 02 (a) t*SE«01»3, 4> 
U< «Cft£#EUfc#E[Sffi2 3©ffl;W8JB*5*b/c 
fcOT^^o 0 2(b), ( c ) tt**i*ftSSH«#£ 
fiEHB2 4*mfiW*»l, ^2C0^^T>^2 4a, 
2 4 b*>6<Dffl^*BEj89^*^L/cfc© , C % ftr###E 
[USS 2 3 <Dffl*«lBftJK© t"- ^ttifi£ Ltc& 
Bs f*#JWJEHIS2 3 0a*«BEift^<D^o^ftifi* 30 

*»;*:/u s(ss*fc«*Ka«ori»*. 112 
mEiit^mE^}jn#brf#^>n^^^T>'7 , 2 4 co 

U#W^7fc£5^fcfe©r*4 0 132 (e) «*-^T 
>7*2 4 c©HJ2f«E*VC 001182 5CCj:->rSift» 

S4. 5©Ktt»iSflK**L;fcfc©r*»). 02 
( f ) , ( g ) fc«-tt*ftA#«i*«tffr ^ >^«8fc« 

fl5£*L/cfc©*C*£. 
[0018] %(CB 1 *fflC*T#j^^^Ht©»« 1 CC 40 

;M ?*>^&4#ON-r&<t, »103>f>tl 
5#JWSU ^lcDn>-r>1f 1 5, 

[0019] ^l^X^^f>^g4^0FFt 
1 *3-fJl/2 0 a*$«fctf»2©:a>f r :<'tH 6t 

#rW;l/2 0a, »2©X-f^>^B5, fg2©:3 



#132 0 0 1 - 1 1 8 6 9 3 
6 

[0 02 0 ] *aWE#ftTU, »2*$«fcV» 

KDraV^^l 6, 1 5 ©mE^teffiTT* <b, SI 
SSfrf-2 2#ONl/-CIR*#«*ft3ti, HSKIH1883, SI 
S£fR^2 2, SlKD^f^U* 1 5, 1^3^2 0 
a, m2<DZJ 9*->y*S5©i1/-^T«»* s i**i 

[0 02 1 ] CO-a<Dttft*s»TTSi, B^f 1© 

C©— »©«rf1*:*$l>T, l*n^20a 
6C8*6tlfcJ-*;l/¥-*2^3^^2 0 biCfcStOT 

» 1*5*0^2©^^ 

2*3-f;U2 0bi(»*9 h^f^tf 2 1 tr&Ji 

[0 02 2 ] C©B#, X>f^>y*S4, 5«r@3Efl 

ft-e*i0 3 (a) * (b) lC7jk?£5lCtj;K). Kfffi$4$ 

-C, ±IE©»1 ©*^ 5P^>y#R43WON"J-*JtilB 

SS^05S3, SE«gR J f2 2 1 *1 ©*-f » 
154, 1 ^C=i-fJV2 0 a*J<fcCX*2©3>f 5 >1f 1 6© 

j^k* A*«*#t^*tfi6T3isis 

MS©. »K»3%«»3^(S«SnttC»it^WBW* 
ra«©HHT. A*«»©-tfoMt«iE'CttBI 

[0 02 3 ] C*Uc*f b"t, *«?B©S85t©»« 1 "Cti 
&c % aWfI#£JiHsII8 2 4 * 6 © < J: 9 Cc b 

x&>*>« an%. H«:*5i»r»EiaiB2 3r^JiSJhA:* 
OT»«E***im#flfej«HB2 4«:A*b. ^tven 

^7>7'2 4a, 2 4bCCA^-T^o ^7>7*2 4 
at(i ( -AWcmtiLZ. +A*CC^ffHB2 3r»E 

$n/c±»nsKmE^A^o k ia^j:y>f>*a^ci 

CCJ:^, 0 2 (b) CC^Tcfc^&t'-^ttfi©^^ 

>^2 4btB t +A^&ci:SSl^ % -A*JC»EHI82 
3r»ES*ifc*?S»«WI*A*'r4C<i:K:J:>3, 0 
2(c) CC'^-T J: 5 tt^n *«2©«Jg% ^ 'J 9 

7>^2 4ctfc ^^T>^'2 4a©tH^7<h, ^-^T 
>^2 4b©m*i, i[««E©ttW@B*«lJ5SUr*J 
0, 02 (d) (c^*r<fe9&ffl*»9B*»4Ci*5rt 
-So c©tt^»±ifiK«»E©t-^SVH2t3*f4ifi© 

0. Cti4VCOiR2 5{CA*t4t l 02 ( f ) «C 



7 

[0 0 2 4 ] 8£r>r. CCOSIHJaiSKCCctoT^-f 
>y*K4Stf5*!BBrr£±, *-<7>:/2 4 attj: 

»3*jss»**d<«»r*ci**-c*-s. 

>^m^«-en^nS2 (f) % (g) <DJ:5CC&4 Q 
[0 02 5] */c, SJEV K V2fc<fca f V3afcWC* 
-^T>-7"2 4 a*5<fc£>'2 4 bCD^ >£^x&C <htej; 

[0 02 6] HJ6(DJBJ82 

H4tt*»M©SIM©^»2*7R0ytfc<D'r*4. 0 

JS©JB»2©tt»EI*^'rfe(DT*0. 05 (a) tell 

SS2 6**, *<i**iSi8«EEtc*fLrA*fi#co^/jN* 

2 6 a, 2 6b 4. Eo©^^ K*6ttSO RUB 
2 6 c{C<fcoT«J0E3ftTl>5. 
[0 02 7 ] ^7>7'2 6am -A*CC»rJ&D« 

EE*. +A*cc^ffHB2 3r»EStifc±«aii*«E 
*A2rr*C±fcJ:g % 05 (b) K^T<fc5&±&SS 

+ A*teBr©Z>«E«r, -A#K:#EE[hJ&2 3r#E3 
ti/c±»SiamE^A*-r^C<bCCcfcO, 0 5 (c) fc 

±# 3 *ejb > w z n<o mjj mi *m ti z . * ^ r > ^ 

2 6 afc<£tf 2 6 b©a^*ti-e*ra^3Q:«ECcttS 
<fc 5 a*«**att«BEV 6 <fc 0*V 7 T >OU7 » ^ 

[002 8]^7>7'26a, 2 6 b©lti#feJ:Cfll 
*«EEV7«OR@B2 6 cOA^iU CB5 (d)«C 
?Kf OR0B2 6 c<0dia*£W<3#^[HlB2 6<0tt 
VCOBB2 5<cAAr&. VCO0 

SS2 5©U*tt^i«»«E©hr-^a^ojSft2© 
* -f ^ > ^(c*5l>r H»»<Df - ^3WU3R*r 4«#4 tr 
0, X-f 3>*>**S4**<fctf5ttB5 (e)OJ:5tt 
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[0 0 2 9] *-<7>:7*2 6 aKJ:9£/5£n/t^lWI 

#cccto. A*«st<ot-^«2raisa»3& 5 i«< a*/c 

^«#Cci:0A*«»©HfnjS#ffi-cJB«»*i«< tt 
h7>X2 0*/M/r^>^l 3^S£niA^m 

:7ttfttt*ti-F*lB5 (f ) fc^O'5 (g) ©<fc5«:& 
[0 0 3 0 ] */c, 1EV4, V5 % V6, V7X«V 

ff fjfflrcijwr*, liafccjcBcr, V6X«V7*0 

ilt, t<«(l*t&<fC4fcr*S. 
[003 1 ] JBkCDJBttS 
20 H6W*»IS©Sail<0?B«83*SK'rfe©r*4. 0*. 

9m®^iHti&nDii9foHn»«KL. sttsa$#ic 

(»») 4 *ttAMWIktttU«la. 2 8«fifif«%tt 
&S4EWMBB. 3 0 IXSIEWMian 2 9 OUi^^-A 

Air^sgi7>7 , T*io */c 3 uz*9m<DBm 

3fc*ttSJOm*£j&BB'C*9. ^7>7*3 1 
a, 3 1 b*s£V3 1 ctM^n, 3 1 a v 3 1 btt 
30 -€"tl-etlHiS©JKaitc*5W4*--cT>^ , 2 4a. 2 4 

b<hra«©»t£-r*. 

[ 0 0 3 2 ] 0tC*jCiT, HftT>^3 0<Dtt**aSIB 
fl^@K3 l«c45W4*^r>^3 1 c(D+A*4 
0, *^T>^3 1 a&<J:tf3 1 b(DW^j4 JpgCLTtf 
6ti^UA*VCOBB2 50>AA4t/rt»S. Ctitt 

$2 8, SIBIttMBB2 0. Ki7>^3 0^l, H 
O'K^-f^' 1 0^|g»TS^T>^3 1^R-Tfi?5« 

stefiia»B*tc*jc»r, ^isai»«EEtca^ < a»ws# 
[0033] MmtomMKJ:QWJE$ti&m 

[0034] smi4£dBBa)Jif*M4 ur, 

*«(D»ffiir8l?aLfcfc©ARIDfe©*afflr4 4. 
50 *©ffl*a»Bltt, K«@B3©a^i«BB<DH7 (a) 
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cc*tu m7 (b) ©i^tcao, vcoiei&§2 soa 

2rt*H7 (c)©J:5«:tt4. C*uc<fc9, *^T>^ 

fto x Ajimm<D tr- *ttifir©3SiS*b*flJ*. * c £ cc 

««JBH«©*3*J5S»***<iS«-r4Ci* 

6b, h^>^2 o*^ur-7>^i 3 ^ssniitfsss* io 
m&ji&mtmmw i ©h 2 < f ) . ( s ) tag— a-r 

[0 03 5] £tc. 1EVK V2gl<(JV3X«t 
*<7>73 1 a, 3 1 bSO'3 1 c©y-Y>£^;i££ 

#r # £ c <h «nife(D^ i r as^fca *) x $> z> 0 

[0036] mm<omB4 20 

rgftgj-r*. H8cc*j^r, ^Mm-^*^igE83 i©a 

t>*mmris73 0©+A*, t^^BSffiiltA 
KMT>^3 0©U*«r*^T>^3 1 cfcttA 
*S#-r, VCO[g]8§2 5^©A#£ Itt^. 

^>©A£3&t<fc^T&&e>n, astty-otB&c 

So 

[0 03 8]^/c, XBM%JSBI&©fttt0f<h It, 

<D«JBHtt, **©*«3©H7£H-Stt-5. 
>^3 1 afc<fcO^3ft^B«#0cj:9. A^USS 

3^SSniAtfSS64fflSfJUv A2>SSfc© 40 

t7^1 3^Wii&trfB«k<:flPML ft *njftttaFC© 
A*«^©Stta^fc*WitSCi^r*4C4tt, c 

tiixt&wistcmi&v&mtmcx&z. ee^r, a* 

(f ) . (g) iB-S*5. 

[0 03 9] SEV1, V2«L<»V3Xtt* 

^7>:/3 1 a, 3 1 b&£>'3 1 coy-f >*8iiC 50 
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iMKcjCtr. ^-^T>^3 1 aX(J3 1 b© 

y^>^oiit\ *©&**&< re tfetr**. 

[0 04 0] Hifi©JB®5 

mi OIKOfflgHttS. XH89££ffilSR3 2te= 
0(Dt^7>7 p 3 2a, 3 2 b, 3 2 cfr&fllflESirC 
l^4o t^7>7*3 2 a*J<J:^3 2 cl^toflnc 
W^7>7'2 4a, 2 4 c±Eli;»S«:U 
T>^"3 2 b«HSfi©^S§2tC*5W43>^^U-^2 6 
bi(H)Dfiii#^-r4o chfcJ:*), ftMt4£lSBK3 
2©Htt7tt fc 010 (a) ©JSiftH«3©U;&fc»U 

hi o (b> ©istefco, cntcse^r^-Y 

#a4*<fctf5#qBtt3ft&. jUS©JBS8 3 * /c 

[0041] mmomi&e 

mi nt. #*93«:*wijB»©««8*5s'ria-c* 

0, HI 2te*©«JBB-C*£. SIHa9B4^@BS3 3 
«Zo©^7>7'3 3a, 3 3 b, 3 3c^6M5 
ftTOS. *-^T>^3 3 b*5<fcCX3 3 c WS!S6©JKSR 
l(C*JW4*^7>^24b % 2 4 c &EIt;»S*U 
t^7>-f3 3 att^i6©^JK2*CfcttS:3>y<U-£ 

2 6 attslcmZZTZ. cnccJrO, XHf|#^E|gI 
S§3 3©W^«, mi 2 (a) Cc^TSi«Isll»3©HJ* 

oc*fLTSi2 (b) ©ct^cfro, cntctseorx-Y 

3r*>y*S4*5J:c;5#«tt3*a*. Sfc> HSfe©0 

[0 042 ] HJ6©»«7 

H*S©»!83*jJ:a c 4«:*5l>r. a«iS9fc*3Stt©J&JR 
[0 04 3] 

[*M!©*Mt] IMBI l Et8©»eiir«, * 9 ^> y 

a<t-c*a<fc^6cL^©r, a»ittB9ift©s^cw:oc» 
x % fijjtscims. 

[0 044] §S3#S 2 SBJft©9HJJt2. ^-f» ^> 

©«»«««** AAWfctft:-^ avt&ttEaum 

XlK<TZ£5lCLtc<DX % A*«»tf-^ftjfi©Slls«f 
»3:X*WSW»*(S«'C*. S/c-fe'n* 

[0 04 5 ] !|5}t3131S$g©^jT?«, fBttAttdSe^b 
©«#*, »i*0B©W*«:fB#ttWJMaa*«-rc4 
ccj:oT^«-J-4J:5Jci//c©r, M4l«cHIKrWMK 

[0 04 6 ] tt*^4 , 5 CKOXHTB, S^fSiSJB 
3iH»4«:iH«%*iai«©«#*ffl*^*>**Ci«c 
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